An attempt to quantify the occurrence and distribution of Kaposi's sarcoma (KS) in Italy in the last decades, especially before AIDS spread, is of special interest because Italy is one of those Mediterranean countries for which there is circumstantial evidence that the frequency of classic KS is higher than in other non-African countries (Oettle, 1962) . Only ten years after the first description of the disease in Vienna in 1872 by Kaposi, De Amicis, a dermatologist working in Naples, reported 11 men and one woman with KS (Beral, 1991) . Since then the disease has been observed relatively frequently in Italy: 30 cases were described in Apulia Region from 1937 to 1959 (Bertaccini, 1959) , 45 cases in the town of Naples from 1947 to 1966 (Cerutti & Pisani, 1967) , and 20 in the town of Mantua from 1963 to 1973 (Zanca & Giubertoni, 1973) . High crude incidence rates of KS were reported in the late 1970s in the Island of Sardinia (1.8/100,000 males and females ; Cottoni et al., 1980) and in part of Sicily Island (1.9/100,000 males and 0.6/100,000 females; Gafa et al., 1984) .
In the Los Angeles Cancer Surveillance Program, a threefold higher risk of classic Kaposi's sarcoma was found in men born in southern Europe as compared with those born in the USA (Ross et al., 1985) . Before the AIDS epidemic, an approximately ninefold increased incidence rate of KS was found in England and Wales in immigrants from Mediterranean Europe as compared with natives of England and Wales (standardised registration ratio in Italian immigrants 17.8) (Grulich et al., 1992) .
In Italy the proportion of AIDS cases initially presenting with KS in homosexual and bisexual men and intravenous drug abusers is very similar to the data from the USA (Beral et al., 1990; Serraino et al., 1992a (Beral et al., 1990; Serraino et al., 1992a (Table I ). Approximately twice as many person-years were available for 1985-90 (11,514,000 manyears and 12,355,000 woman-years) than for 1976-84 (6,108,000 man-years and 6,450,000 woman-years). Issues relating to the accuracy of the population-at-risk (denominator) data and various aspects of the validity and reproducibility of the information of cancer cases (the numerator of the rates) were examined for all nine registries in Parkin et al. (1992) and, for Varese, Parma and Ragusa, also in Muir et al. (1987) . Duplicate registrations were avoided by meticulous record linkage procedures. area, were derived according to Capocaccia and Caselli (1990) . On account of the relative rarity of KS and the need to obtain meaningful absolute numbers and rates that represent as accurately as possible major Italian areas (i.e. north, centre and south), Genoa, Turin, Varese, Trieste, Parma and Romagna were combined for certain analyses, as were Florence and Latina (centre). Ragusa Cancer Registry provides the only data on the south of Italy.
Results
A total of 260 KS incident cases were reported in the study areas. Table I shows national standardised incidence rates (per 100,000 men or women per year) in each registration area and in the north, centre, south and Italy overall. Rates are shown for one or two periods according to the duration of the activity of each registry. National standardised inci- (Table II) .
In Table III 1976-84 1985-90 1976-84 1985-90 1976-84 1985-90 1976-84 1985- 
Discussion
The interest of the present study consists not only in the description of a noteworthy number of KS cases (260) but, mostly, in the rare opportunity to assess incidence rates and trends of this neoplasm in a Mediterranean population. The first period reflects the pre-AIDS distribution of KS in Italy (Serraino et al., 1992a,b) . In fact, up to and including 1984, only six cases of AIDS were reported in the study areas, all in the north. KS was the clinical manifestation of AIDS in one man only, in Varese Province (AIDS Italian Registry, personal communication). Very few population-based data on KS before the AIDS epidemic have been published (Biggar et al., 1984; Dictor & Attewell, 1988; Grulich et al., 1992; Levi et al., 1993) , and none from the south of Europe. From a quantitative viewpoint, the present study suggests that KS in Italy is a rare disease, but shows that even before the spread of AIDS incidence rates in men were not negligible. Cancers of the nasopharynx, nasal cavity, pleura, peritoneum, penis and bones, to give but a few examples, show, in Italy, standardised rates around 1 per 100,000 men (i.e. similar to the incidence rates of KS that emerge from the present study) (Zanetti & Crosignani, 1992) .
The most interesting results of the present study, however, emerge when all-age and age-specific incidence rates of pre-AIDS KS in Italy are compared with similar populationbased rates from the USA and Puerto Rico (Biggar et al., 1984) , Sweden (Dictor & Attewell, 1988) , England and Wales (Grulich et al., 1992) and the Swiss Canton of Vaud (Levi et al., 1993) . Data from the Surveillance, Epidemiology and End Results (SEER) programme suggest that the incidence rates of KS in 1980-81 in the USA were 0.34/100,000 men and 0.08/100,000 women; i.e. approximately one-third of KS rates in Italy in 1976-84. Italian rates in 1976-84, particularly in the south, are also higher than those recorded in Puerto Rico in 1980-81 (0.62/100,000 men) (Biggar et al., 1984) . When incidence rates of KS from Sweden in the period 1978-82 (0.40/100,000 men and 0.31/100,000 women) are taken as a reference, pre-AIDS Italian rates of KS show an approximately twofold excess (Dictor & Attewell, 1988) . The most extreme difference (several tenfold) is, however, between Italy and England and Wales (1971-80 all age incidence rates: 0.14/1,000,000 in both men and women, 0.42/ 1,000,000 in men aged 60 years or older) (Grulich et al., 1992) and the Swiss Canton of Vaud (no cases of KS registered in 1974-82) (Levi et al., 1993) . Differences in case ascertainment or standardisation may account for part but certainly not all this variation.
The assessment of temporal trends of KS incidence rates in Italy is hampered by the differential composition of the study population over the two examined periods. This problem is made more severe by the heterogeneity of Italian areas with respect to both classic and AIDS-associated KS. In Sweden, between 1957 and 1982, a twofold elevation of KS incidence rates was observed (Dictor & Attewell, 1988; Bensoe et al., 1990) . By contrast, a decline was noted in the only registry from the south and overall in Italy in men aged 50 years or more. A deterioration of diagnostic standards is unlikely in the study period, but the possibility that incidence rates before 1985 (i.e. in the earliest period of activity of all examined cancer registries) included some prevalent cases must be considered, particularly in the light of the indolent course of KS in older subjects. In all registries, however, the collection of medical and pathological records long antedated the first year for which population-based incidence data were available, thus reducing this possibility substantially. The somewhat different behaviour of KS incidence rates in men below age 50 in the south (stable) as compared with the rest of Italy (increasing) is easily explained by the substantial delay in the spread of the AIDS epidemic in the south (Perucci et al., 1991) .
From an aetiological viewpoint the reasons for a particularly high incidence of classic KS in Italy are not clear. Knowledge of the determinants of KS not associated with AIDS is extremely scanty. Since the middle of this century, KS has been described in various epidemiological settings, including patients with a variety of diseases treated with immunosuppression (Piette, 1987) and in recipients of organ transplants (Kinlen, 1982; Penn, 1988) . Interestingly, most of the immunosuppressed patients in whom KS was reported come from Africa, the Mediterranean or Middle East (Penn, 1988) . Cardiac failure and lymphoproliferative diseases (Safai et al., 1980; Biggar et al., 1984) are the only medical conditions found more often than expected in patients with classical KS in western countries (Bensoe et al., 1990) .
Certain studies suggested that there is a genetic component to KS, possibly a link with HLA antigen DR 5, which is particularly frequent among individuals of Italian or Ashkenazi Jewish descent (Dalgleish, 1991) . Such a genetic component may affect the response to an infectious agent. Although the argument for an infectious aetiology of KS is very strong [e.g. clustering of cases in Africa (Beral et al., 1990) , faecal-oral contact as main route of transmission in homosexual and bisexual men ], a number of infectious agents [e.g. cytomegalovirus , mycoplasma (Lo, 1986) , retrovirus-like agents (Rappersberger et al., 1990) ] have been proposed as the cause but never substantiated. To this extent, it is of interest that history of malaria was reported in nine out of 17 patients with KS studied in detail in Sicily (Gafi et al., 1984) and that a decline was apparent in men aged 50 years or older over recent years.
In conclusion, this is the first report of elevated population-based incidence rates of KS in a Mediterranean country. High rates up to 1984 suggest that the prevalence of the unknown causative agent for KS was high, especially in the south of Italy, prior to the AIDS epidemic. In the most recent as compared with the earliest period, an approximately twofold increase in KS incidence rates in Italian men below age 50 was observed. No change or, if anything, a decline was recorded with respect to KS in older men.
